C14H 24 N 8 NiPd, monoclinic, P21/n (no. 14), a = 8.9786(9) Å, b = 8.3191(9) Å, c = 11.9489(12) Å, β = 94.772(3)°, V = 889.42(16) Å 3 , Z = 2, Rgt(F) = 0.0161, wR ref (F 2 ) = 0.0401, T = 223(2) K.
Source of material
To a solution of (1,4,8,11-tetraazacyclotetradecane) palladium(II) dichloride (0.1237 g, 0.328 mmol) in H 2 O (10 mL) was added K 2 Ni(CN)4·xH 2 O (0.1097 g; 0.455 mmol in anhydrous basis) and refluxed for 1 h. After cooling, the formed precipitate was separated by filtration, washed with *Corresponding author: Kwang Ha, Chonnam National University, School of Chemical Engineering, Research Institute of Catalysis, Gwangju 61186, Republic of Korea, e-mail: hakwang@chonnam.ac.kr. https://orcid.org/0000-0003-4628-2296 
Experimental details
Hydrogen atoms were positioned geometrically and allowed to ride on their parent atoms with d(C-H) = 0.98 Å, d(N-H) = 0.99 Å and U iso (H) = 1.2Ueq(C,N) with the help of the SHELXL program (AFIX 23 or 13 options) [2] . The highest peak (0.31 e Å −3 ) and the deepest hole (−0.34 e Å −3 ) in the difference Fourier map are located 0.69 Å and 0.74 Å from atoms N1 and Pd1, respectively.
Comment
The . Pd(II) and Ni(II) ions are four-coordinated in a slightly distorted squareplanar environment and are located on an inversion center, respectively, and thus the asymmetric unit contains one half of the compound. In the cationic complex, the Pd(II) ion is coordinated by four N atoms from the tetradentate cyclam ligand, whereas in the anionic complex, the Ni(II) ion is coordinated by four C atoms from four CN − ligands. In the crystal structure, the cationic and anionic complexes are linked by intermolecular N-H· · · N4(cyanido) hydrogen bonds with d(N· · · N) = 2.977(2)-3.098(2) Å, forming a three-dimensional network [4] . In the reported heterometallic complexes, the metal ions (Ag, Cu) are coordinated by different bridging cyanido ligands in axial positions with d(Ag-N) = 2.567(9) Å in Pd complex and 2.529(9) Å in Pt complex [5] , and d(Cu-N) = 2.5321(9) Å in Ni complex, 2.518(2) Å in Pd complex and 2.549(3) Å in Pt complex [6] , respectively. In the title compound, on the contrary, such a cyanido-bridging is not observed: the distance between the Pd1 and N3(cyanido) atoms is relatively long with 3.467(2) Å [4] .
